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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method and an apparatus 
for treating organic waste liquor, by which obstruction of the 
generation of methane by sulfide is satisfactorily avoided and the 
raising of the treating cost is restrained in anaerobic treatment of 
organic waste liquor containing sulfuric acid radicals. 
SOLUTION: This method for treating waste liquor by using the 
waste liquor treating apparatus 100 comprises decomposing organic 
materials in the organic waste liquor 1 with an organic material 
decomposing microbial cell in a acid generating tank 3, oxidizing the 
sulfuric acid radicals with a sulfuric acid reducing microbial cell, 
separating the produced hydrogen sulfide and carbon dioxide from 
the waste 1 to send them to a culturing-with-light tank 6, 
annihilating them with a sulfur bacterium (a photosynthesizing 
microbial cell) and oxidizing hydrogen sulfide in the tank 6, 
subjecting, on the other hand, the organic liquid waste 1 5 obtained 
by separating/removing the hydrogen sulfide to methane 
fermentation in a methane generating tank 1 6 to produce a gas 
component rich in methane content and recovering/storing the gas 
component in a gas storage tank 1 9. 
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m*m 1 ] mm&K.vm&tez mea 

XJ5E1* Ltb&m 1 OitMBUIl:, 

ttttil?cHttf= J: oTttEttttH* S5E Lt 33cffittft 

tt*fXj£#£«A-r&#;i«AX8£. 
«J8Xg«k. 

<*lcjt^fiESnE^fr^)-a-. K3te^J8K(Sl=<fcoTa5clS 
[ff#Jg2] lflrE84<D±!foffllJlXg|=fclvca5cfiS 

4>i=a»-r$#x8a&iH*Hi=*;i4 c t -r 
fti**jg i e8taM*aa*&. 

ME8 3<D±*ifliax«i::asi*-a*. ireS5cttK*& 

«rE»4©±«j«i»xai=fci^-ci*. inexim:mx& 

tflfflE8<b**£8E3te#/«8ttl=«fcy«<b$-t»\ mFE 

[«*3S4] SfIES4<»^fllSXigl=fcL\ri±.-lKr 
E5fc-&)i£8<*<!: LT, &[Jt<bft1fe£*iJ8 L-TTfe&Sjfcg 
WlcxW-f ft c t AtRTin«:«JtllH«ffl l^ft = t 
<fc f ft »*H 3 E8©8;fc«lS5£. 

[8#Jl5] *ttft&UttB«£dtr*ttftift£ttft 

S!<b> 

«TE*««l*!6<i|Jl***i. 8i£S568tt:l= <toT MESS 

«TE»fc»K*at;iitrEiS5c»ttllS*t?#X*»A*» 
tt£frfette**ftftftt«l834u #BM$ja568t*l=«fc 

o Ta5Efflft«A<±i***iS8 3 <D±wom»t . 



«fciaa*atf ascfflttn* fflt*T3fe*a*iT 5 ct # 

■5te£5fc^J»8f*£^fc;gj£*<i|R!g**u ^j§;$l=:jfc£ 
H8*S#H*t«l**LTi3y. ME**Xfi£»A<^A* 
*U ^3t^fi£B«:^t : f-53t^figSf5lr«feoTME 

<fcy8**Xj£#fr&8a568§fi£fSa>il>fc:< tt-SPA<KE 
3c $*ift8 4 <n±*totm.Ut. . 

8EK1bnMX&imEa7cnflftft$8£#Xj£tt£ffir 
Em4fl)^«iSasi=:3glA-rft*rx3SASPi:. £ti*.ft 

[urea e] ffirE84G>£*£iaft-e8Ea5Gffitt8 

/XliSg 2 a>£^$fiSSBlr;giH^ft;tf xigi£g|5£jEl3 
[»#JJI 7 ] DCK 1 OSMUlgli. flllftlK 

tfinm2o>±mmm$iii. mEa5£MHK«iLTaHb* 

sfttfX/SStlfttOTT'fcy, 

*<*ja$tiftto>i?fcy. 

8fiEm4OT£!iM!Jia5i±, «rExttfl:ttx&t/inrE«Eib 
*»iwiirE5fe*jSiBtti= <fc y mt * *u tneiMbttttit 
t u-can-f ^f->*<*ja$*vft*,a)-efeft. ct^a 
t-r ftif^is 5 xfi 6 icEttra&ftaaga. 

[8*88] WES4<D^«1SSI5I±. ftrE5fc^/£8 

c t pfttfe 8fs$s8 £ 8 t;;t & tmm- £ tt ft * 0) X fe 
* c t *«« t -r ft m** 7 Eero&fcs&JiKH. 

[000 1] 

[^B^<Da-rftftM»if] *8hi*. $$&a;&&;&i; 

jS£aaiSffiva-rft^;^5aS7J5iRt;^(7)^glcg9-r 

fto 

[0 0 0 2] 

S?U SHfl<)lc^^>*-xA<±/S$*vft«iS75;iT'fc 
fto C©*3<E»«tt4B3ai*. »«»±**«'><f<. p< 
^ >**X t LT x*A,4f— <D@iRA«r«6l?fcft C i: A s 

;^(7)«JlS^l3ffl L^ t, *VC ^^ft . 

[00 03] tcft-e, mmm*m<r>m&i&fflzi*, m 

»-f*>' (S04-) ^<D«5»ffi$iSSS-c?$t?t.(0/)«^ 

<feft. COJcfca'S^^IC^LT, Sfe*<7>J«S;l4«!l 

sic«fc yBSKa^t^saiSLJ; 5 t-rftt, ■•t-rosas 

iSSt?fiiEKffi(OS5clcJ;oTte'(b7K^tia)fl!Eib#iA<±fiK 

-rfto zomitmt. /^>a)^fi££3s<Bas-rfttro 
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[O O O 4] 

•h y-c-q&ifci&^-r ^fix-it. rjisij >)m%&m-?&<» 

: tV£tt&tl'>-otcfflmtf&V, §gffl<blzl*Mo-Cl*fc 
t^.'o^y. ^fb&l-fe6**>£j£<&IS^£E>jit-e£ 

[0 0 0 5] fct-, *#6IBI±. ^©«k5<f*flll=«^ 
[0 0 0 6] ±E»H**Kfe*-4fc*>l=. *3BM#I*« 

Mitmmt* ^®ggjsr=$**t-5SEK«(0ji7£ic«fcy^ 

iooo7] -fti;t>*>. *n&iz&z&i&mmi3m*. 
«LTi£<bflgft*£±j8#L*S£i ©£®fflgxfi 

<t, Ktt97cBtt:l=<l:-3T4i«UEift4>a}ait«$S5cL 
TiS7c8&ffi*£±J*1*Lto3m2<&±fcfflgXflfc. * 

5MIU &<bHR3ft&tffi5c8S&S£ffll*T3te#J5fc£f7 
Lto^m3 0±^«!iSXfli:. *ftdWH**^t?»*l= 

^•(^sncicfe o-caTcSSffiltSK'fb Lr^bJSBSS^± 

BK-t* L tf) £> C t ic fe y „ **Xfifc«-A> e, Jl?cflHftJta>d>&: 
[0 0 0 8] =QJ:3ftfll5Sl«ia^a5l=J3L^Tf*. K± 

fiEM(*i=fe y **fls*i=^ **tr i*«4MMfc*<4Ml * 
*u tt#?<D*1Mto (MMfc. r;u3-;u^) -<f>xSHb 
***fa>BMbttllt*A<feja**t-6. ttBfc35cB{* 
l= fe y Stit-f *■ > s 04-m $ *i"CSiHb7K 



[00 0 9] ^a&*^ttltt£*Lfc:tfXfi£ttl*, 
jMM***t?8*i::*A**u 3fe^j££j£(c#^-c£Hb 
fcrntmitztt. ^H^^rSt^-f ^->so4-^<75^-(b 

gl*if*,f>$5fel3g|iSL.Tt«fe< . H^lcHJgLrt fe 

(cfct^r^^j$(c^ip*H-c ; t<fe<. sum*, sms 
tfm 2 ©±smiim(d5 ^fcicuffisax-sxgic fee* 

[0 0 10] £7=. m 4 <D£!$]«a3XfI[::fcl^-Cit7c§g 
««A««6*$*ifc#^fi£»t. mi Rt//XI*lg2ro± 
^«aSxfilz fc 1+ § Wi&ge&tf KiSiH-r -5 #x jg&xg 
£MI-«ix.-S>c£:»3;Ll\, C5-T*tlS. =fr«S0gj8*l= 

[001 1] «feysi*Mici±. m i os.'tommi.mizti 

3t£±fi)c-tti,tf>, m3<r>±<fommjimizt5^xi*. m^t 
mmmtLx*$is&±f&-&L«b. m 4 ©^ausxg 
izfcLNri*. xK<bK^at;e5^b*jSs^/as»:i=«fc 
vmitz-e. mbmmntLxmMsm-isZitfSiitLih 

[0012] c^-rHis. &e;f$Lmm<-mtvimtQ& 
itrmzmmnt Lx^nt^^t £ ^^ wt*m*vtit 

[001 3] S4<D±tt«kSXSI=te^-CI*. 

[0014] *fc, *^0^i-fe^^;-s«as^gii. 
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mat. mtmmm&zfm7tmffimz^t;ji*mftti<ft 

**KU*ffl£«LTfcy. ELO. 
S7cffi«E1ta>d>fc< t t-WB*$h-5S40)±M 
£*#@<i:^So 

[0015] ff4a>±ttaas-e93cnait^iR 

[0 0 16] S&lz. K 1 <D±««iaaJI4. &{blB«3t 

fcur^iWbat*3&<±***t«ta)-c*y. f2 0ia 
&mm*. a5cii*«fcLr»b***«±***i*ta> 

*<£j***L4tia>-(?fcy. S4<&±«j«i««iii. 

ttX&tfttlbTKX^ftfiKMffl^J: y JMbStu StlbSB 

[0 0 17] SfcS&lC. «4a>±«5«iaffltt. 3t^J« 

fcS<t-|f*?£Ll>o 
[0 0 18] 

[*na>mk(D«S] jut. sttB£#KiLT*«Ha> 

mi oo MM«Ra) i*. *&to&xmmmo>mb 
mztttewkmyab Lro*«^ i *u m 

rttftttA9^rrt>tt«ii£ttfli3 (mi&tf!g2<D£ 

fc. a 

RE«1 6 («3 0)±iai«l31ffl) <t£{»*S^Cp-efe£o 
[00 19] »±fi)ia3|Zf*. *«8E«1 ^B^tlfi 

3, 2l«^<>9&T/tt»S»4lCcfco-C#Xigaia^ 

□ T2 4?^«i|g7'f>5^i*tltl^o 
[0 0 2 0] *fc. »ft*»3 0)tt»rzlB«**tfc^* 



>±««1 6IZI4. aWT?38£Lfca«b#xi 7*<&m 

ca>**xft»J»i 8(d«sici*. >g<b#xi 7^ffgpj 
figfc;tfx&?ai 9*<S(tt>*tri^^ 0 £e>ic. 

«S1 6 (Delete, y £ >±f&m 1 6 7?ffl^*+tfc^ 

^&tz&om&ftmm20tfmi't>tiTi^ o z<om& 
^gtii2oizi4. ±s*Mare&£«iHsf#2 i $m?*L 

So 2M»LfcH»# (a<b»3E) O-gpii. *«>?3B2 

;M2 2 btLt^*>±«il 6^ffii££*i£ 0 
[002 1] ffe*. %Jg»f 612* i£m^>f >5{Z|g$£ 
Sftfc*K««2 5*JS»fz»LTl*4. fit, 
724, aift^-f >5&tf»»»«2 5IZ < fcor* , X» 

[0 0 2 2] ftlMNleaMMtfctt* 3fci£»l6 

tt^ntai 2izi4. ±a^»t?fc s**;*! 4^i 

So 2Jtl»LfcH»»©— £§lJM<*1 3 a it Lti 

[0023] »[z % ca>«fe5a««**-r*«k3B*«i 
So ca>tt±««3(cjfts*ttfc#«*aiic. S££f£ 
t;u=i-;u. -»ba* (BMbSBttfR) * 
[0024] ::t\ asaitLtii, 

SffifflRTffi"efcy. Bacillus^. Clostridium 

§L BacteroidesM. VibrioM. Staphylococcus^. Mic 
rococcusa«(OB<*^«*$tL4« eSltilTcSft: 
tltlt -«fzffl^6*u*«f**ttfflTf#. 4*(c»JI8 
^ti^l^A^. W^_IS. Desulfovibr ioM. Desu I f omonas 
M> DesulfobacterM. Desulfococcus^. Desulfomacul 

umwttmf ^*iSo 

[0025] »±fiEa3izfcit*±tt«iaftfl: 
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5. £y#£L<l±6. 5-7. 5 , *f 1 (D^jg 

#£L<I*2 0-3 8°C. cfcM« : *L<(i3 0-3 
8°CX*fc^i:»S-C:fc^ 0 K±fiK«3(zfclt«* 
©BffyjirLTI*. 1 0>4*1£ (tttt) ^dtttfTT 

6*,0>(D. 0. 5~5B#r B lT?fe6C<h:7b<M*Ll^ 
[0 0 2 6] ^aT2 3*«gLTtk«S«4 

*y. M*««3rt-e±rt*Wcatft**atf^M{b« 

t$«?$£ilX§LTfc<o fit, ?D7 2 4£XlEL; 
t0 0 2 7]^|:, **«l6|Ctt(t&*Lfcft««Stt:7 

3fe8tLr(i. 4#(c«jK*+vr. ffl*. 

f&t^SirLtll t$lc©JIS$^r. *«ISf»7*ffl 

T**l\> ££>|z. #{*$Ste7£LTIi. «*tt. t$i*F 
S297 7 1 2 8#^«lC|BKa>»3fefi«:$»ia(Zffl^ 

[oo28] fur, ?}t8<Dm%iz±i) s fttgmmen 
jittiFt LT-a*a*tt* 0 a*tt^i*»cK<ba?*i 

S. ca>4:#. tt1b**a>Afarailfl:$tt«A9B*n« 

[0 0 2 9] ::t% fi[St$ffliS£ LTf*. ttic»3£**i 
ChromatiumlL ThiocapsalL Ectothiorho 
dospiraJK^(D&&fi&JtttlR* ChlorobiumlS. Pelodicty 
on«*to»fettltttB*ffll^Ci:A<-C*«. *fc* St 
Jf*ffi@<t LTI*. M^SWCitt't, Stft*** 

[0 0 3 0] *fc % 3fe«*«6lzfcltS3fe'&flcSJ£a)jfe 
H*<ff*L<l*6-9, *y»*L<l*6. 5-8. 



5. «X»a>»jK*<* »£L<f*1 0-3 5°C. «fcy» 
£L<f*2 5-3 o°c-efc&£$HIt?fe£ 0 5fcJH 
It^frirLT, ig^5 0O-2 0O0 I xVfo&ttf 
£Ll\>Sfc. iS*jfc*0>fiSft<D»J£#1 3-6 50m 
g-S/L (mg/L (as S) :tt«0!>**»6-C&-5 

[00 3 1] tt1b**«<tt£$ttf=#X^ 

±fiK«3-a>»ft»«4^isaiL. ia^titisss 

■ 43^6*«ai5*1 *^«t«$1±*. CttS&tfXf** 

3 -e± 1 4«.fc**&tf-»<b«***t?#x 
jat«3^6**««6^nr/aKs*i* 0 cco^a^. 

[0 0 3 2] *fc % ***a6-C0)«iaA<«TLfclS* 

K&0>a««aMMtt 1 3 b t LT3tt$«*i6— iiin-r 

[0 0 3 3] 5te»*»6|zfclt5fliSi:36fTL 

r. A99t^a>*«JKJft 1 5 «ife£jiMi 3 & y « >± 

5. frWR&i 5*131*. «4««3-c±a**ifcfi» 
t;u3— ju*) *<#S*ir*>y. 

[0 0 3 4] ^:t\ /^v^jSMt LTI*. ilScD- 

tiCDSffifflRrfi6"e&y . fflx.lt. MethanosarcinaM. Me 
thanospir i I lumJL Methanobacter ium)S v Methanobrevi 
bacterH*(DB{t3&<ffJ^**L4o 

[0035] &tz. *$^±j&mi 6rcteit«a*«a 

f*3 5-4 0°C. ftiKA9T*tt5 0-6 0°C-C?fc4i:» 
(±. ro^S-&*SC^J4 0. 25~3kg-COD/m3 

/h. iraantaittsagflE'-ei*?. 5-20k g -co 

[0 0 3 6] ^fc. 6|ZjSlvC±J«Lfc 
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8^&§IU jfcjfLfrSL #Xjf?l§1 9^f&U-C»® 
■T-So B?g$*tf::>PHb7JX1 7(4. jg&TJXirLT^ra 

fiffl$*i^*o ^ * >±/£*§ i 6 vommiimj 

g;5*2 1 S»*»^»a-*-*. 2tKLfcBff$» 
0>-SB££fi|j?3E2 2ai LtMl^slL. 
fl>JSSP$a®5f;S2 2 bt LX*$>±f$.m 1 6^ilSI 

[0037] C<D<fc5t^j£$;h.fcffllSM£gl 0 OW 

tfttsmmeiz&mtstizmx'. > >±/j£a 1 6X<m 

cfcoT. ^V^jStfCft^O^b^l-J: 
-*$:xz>£)i£*;!><i#*£*u «*4?3X<7)|51J|K}5!)^A<(S]± 
[0 0 3 8] Lfr&. M^)Sti3-C-Sfe(igLfc-^bSm 

^a*<te<D*-x (fsimzitjiiZHz-MitBtm) ictbu 

[00 3 9] £fc» ^bTkfgfc&iSSifeizfc^TM^ 
aa©aa«SSaBl OOI1 «6*©xfi3fca>a«1ta 

aasfrTitft^xaai^aaasatrtraaaaaa 
it. Kaa&tfaaxsA<aa3*i.. tmmxxomm 
[0040] $t,ic s aaaaisi=,}:&ttfl::*aa>aa 

l£, #ai=il>£l*a«x*;u4F— -cafl:*a*»*-rs 

[004 1] jfc^figBtt-efcSasaBi 
tt-^«:<k L-Cfi|ffl-T.Sta5$fflt''i)i:. 5fe£-fi!cB&a>± 



=1 X KOii^A<fflK. C>4x-5. 
[0042] M.±f&m3kltt£miget<D 

Sttt'MT-,^. .tor. (7><ftfSIS:{i0>igISj!>< 

SE<b*^^#tr*'xjs«-<7)«as^&ja)<i (^m 

[0043] fc*>\ n^<§2i±!ej-rLt^r-i*^<. 
aaaai smish 3 ->figi^ l t tt^su. * 

fc". H»»2l=»SS*iTl*<6:fr«06»ii::, a£fi£B 

I*. *f=SF£l~. S&fl-giJfl 2, 2 0$^BSLrt,d: 

i\, ca>ii#i=li. &i§a« 6 Stf/xii* 

1 6lzfc^r. ±aa«*««TLfca. Ha»»tfT-3 

[0 0 4 4] AOjLT, K^J««3-Cff*>tl*^tiil&a)» 
8?£JS (K^BESJC : % 1 fl)±ail!lll§) tBiiiglgCD 

»$pfe^ga6-vjnm-r^<, **xsfc;$iti si*^ 

"T Lt&^fc < . JPHbtfX 1 7 ro^A^^Jtcii^ic 
I*. ;B<b**Xl 7^^^>^ijEai eA^tfxffi^i 9 

[0 0 4 5] 

*aatf»«i=«fetti<» ttBta«$t;#aaa(Dttfttt 

cro»b^^5fe-&jSSK5izj;or^b«QS^--&o <fe 

t£3fc*s««:«a9^A<«:^-3fcnaaa>%a«$d' 
t?*«»a*«ai=^-o+»i=aa-c**. la^. g 

^aisa-efc^„ 

1. 1 2-iaaa. 3-a*jaa tn 

^aro^^sgp) . 4-tkaaa (** 
xiiiisp) . 5-inm^-<> (#xaASB) s 6-*;ia 

su) . s-ft. Q-aa^-f > (**xiiinsB) > 1 o •■ 
»«u ii.i 4-a»a caa) . i 2. 20-Bt 
»aa. 1 3 a-aaatt. 1 3 b-aaai*. 1 e ■• 
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*$>±i&m xm3<»±vtmmm . w-m*-^ wxiiitSB) . 2 4-7'nr . 2 5- 
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